
Inn.ti8.t eet it•• 80 2 40 20 10 Control
.V/em mV/cm2 flv/oa2 aV/oa2

11004 preaaure ell'OP 25 18 22
-taB (_ Ba)

le.Pbato17 rat. 109 55
inCh.....a
<PIr 1I1Jl.)

Subcutaneoua t ..o 5 '.1 1.6
PUre rlae .ean ( e)

Itctal tea. 2 1., 0.'
; .lUre ria••IU (oe)

1 - DO algn1ticBllt chaD8ea
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111004 pictur.. ll'he hDotion of the nl",oue and cardiova.cul.~

qltIU .ilht be iDflll.llce4 at about on. or two hundred uV'ca •
eou14erilll that the lower power 4euit7 81'OUP «200 uV/aa ) In our
i •••tilatlO1l .In'tioDK a'bove ha4 .ore alteraticn 1n bloot pre.eure
aM 100. VI elleot.4 238 llenou2wo hael be.1I. upoeeet to atcronve
JlO.,er 4euit7 1... that 50 uV/ca aD.4 their &Ie- and ees..atch.d
U4iri4a1a u control. !her. wer••till I1plitieut 4itterence. ill* boUnce ot neuraetb.Dia .,.pte-a. Ho.....,.r. th.re ... no
tiffl1'eII.C. 1Jl objecti•• inclex•• bet.....n the ho croup. in
••Uetice. AltbDua'h ac:.. r.ports at.ted thai the aieron",.
IIJlOftl'I croup .t • te" hu1l4r.4tha ot • aviaa had .ill11ar
fUDcUou1 OUDI" 11l the UnoWi aD4 carilG9'aaoular qat... it
... tbat th.rl 18 no correlation betw••n the exposure int.ait1
u4 t!w chaDl_. Qorela am other authon ID410ated that ill 10'"
11T.l aponn 81'oupa .iaUar .tt.et. vere obe.ned. 'but QIIptom.
were 1••• eT14ent aDd. ...117 reYeraecl. 'J.'h1a lIIFe..ion 11
ItNlllthene4 b7 the tact that &tt.r re4uel111 the apoaure leve18. no
.further cu.. vith proDDUJlOed et78fu1lcti~ 81Il4raa. ....re Iloted •

III or4.1' to •••rch tor the thr.shold llVel ot IIicron••
biOla.ota on u1aals. aouta aD4 chronic _perla.at. ....re conducted.

Mut. Ittects of _icrowava radiation OIl 'bloo4 pre.aur.,
napiratiOll, r.ctal t_pel'atuft, About_IOU t_perature and .,0
wen ob.lnec1 [15]. III thie exper1act ..iDl rabbit., the wole
lIodJ 1rU ra4i.ted 01l U. ab4c:alna1 .i4e nth 24'0 JOIs ooaUnual

::~:T~I1:l'~:;ica':·: :;:'~·:O-:i:2:'"i~ :/:~b~ :D~l •
!be a1Cl'O_"'. radiation 1D4uol4 a clrop 111 blood pr••aur••
aoc.leratlOD. ot re.p1ratiOll, an4 eleTatiOll ot au'bcutaneoua od
l'tOtal t.Pel'atur. (~abl. 9).

'fable 9 VariaUon on acute e!p!ri.ent
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The experiaental data ar. prel1a1nal'7 and limited. A larl'
nuaber 01' uperimeDt. have been carried out in other countrie••

..

·- ,
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10 5 1 0.2 2 0.1 2 0.01 2 cODtl'Ol
aV/aa2 aV/aa2 .~.;/aa2 mV/tlll aV/tIII aV/aa

IelatioD betw••11 the vanec. 01' ob••rve4 ill4exee ucl
:pow.r 411181ties

It...

.0
ap11tucl. ++ I I I
frequeDCT ++ I ++ I I

.,0
b.an 1"&t. I ++ I /
R vida I ++ / ++ /

Leukocyte I ++ I /

LAP I + I I

~oocl ~••ure ++ I I I
waved

1lectal tea.

Bocll vei,ht I + I I
++ rtpre.eDt. the var1acI with .111l1t1cant 41ttlrellOl
+ repre.eDt. the variace olll7 vi th a teDdeDC7 ChaDll
I "pre'IDts DO 8Il1aal _po.eel at th1. pover d.na1 t1 level

aho". no a1p1ticant cbaDle.

Tabl. 10

838

The chronic experiment va. conducted vi th 16 rabbit. an4 40
rata. !'he rabbit. vere divided into tour lroupe .t random trom
vb1ch2thre. IrouP' vere irrad1at.d nth three 1evela (10, 1, ad 0.1
mV/ca ) llD4 ODe .ernd a. control.. 'lb. rat. vere divided 1Ilto tour
croups, trOll wh2ch thre. l1'~upa vel" 1rra41~teel with the other threl
l..,lls (5 aV/ca • 0.2 mV/ca ael 0.01 IIv/ca ) aDd one vu control.
The apo.ecl croup. "I'I 1rracl1atecl .u hour. elaU7 tor tour ~4 a
halt 1I0Dtb8. A clrtaa pov.r d.uit7 of a1crovavI (300 .v/ca )
induee( DCJ 1'requ.llc7 .lonac ad _plitudl iDor...1q. !he aOlt
proDOWlcecl cha~.. 01' IICG v.re brad,cariia, tac!a7ca1'clia aDd I yav'
vicl.Diq. Leukoc71:e md leukoc7t10 alkali pho'phat••• 1ncreuecl ill
the tint halt a mODth a4 th. th.re v.re DO chaq... Blood
preeuh nuotuatecl. Mi.takes at Y-1ab1'1'illth t ••t app.ancl to t.d
to iDor..... !be re1atioll8h1p b.tw.. th••e var1at1oDl aad poy.r
el••Hie. 18 abo_ ill Table 10.



..

~. threahold of biological ett.cta, which dUt.n trOll health
lIIsar48, 1s extNII.l,. loy. The aVer.CI hl.rt ratl d.cr••••d during
~I palaed aiCrovaVI en.rg,. at~.cted on frol he.rts under certain
co_U101111 at only 0.00' mV/cm averase povlr deuitT pr.sent.d
(h'e1) • 'l'hl threshold ot audltOI'1' reaponse. for cata, the threahold
of ."oidance b,. rata of pulae modulated microwave, and the thre.hold
of iDeiellnee .ftluz ot calcla iou frClll the 1aol.ted chick or rat
cerebral ti.sue (v1th treq,u~11C" "rindov" modUlated 111, aapl1tU4e) are
tar belov or near 0'.1 aylCD. trhe threshold of besardou ettects in
acute experiment is rath.r high and uaually dep.s, to a ere. t
attnt. em overh.atina.

".
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ft. 1Ioat hportant experiments, on which to bue a ••t ot .atet,.
ataD4a1'ds, .re lonl-tam lov level ezposur... Dua.u1l:i3 (16]
reported ~1w..tic.tion pertot'Secl .t 10, 2.4, 1.9, 0.062 0.01, md
0.006 uV/ca for vaTel'12&th 6 11 and 20, 10, 5 u4 1 uvlca tor 12 c•
• nleD8th. 91e ani.ala (r.ts md rabbits) v.n irl"&41ate4 8-12 hr.
4a11J for 120 claJa. 'J.'.be experiaent ahoved that in the coD41tione4
letln act!.Tit)". the latent penoel loqer. nna reactioJUI to
)Gltti"e It1llull v..k.ucl. IUI4 th.n r of the.. ail.1nc
lacreued. In ti. me.tication th..e chale. 1D. the central
aenou IJ'II- were auppl.entll4 u4 oontised b,. ao, eel
b1och_1cal atucU•• mclucllDi obolin..ten•• aotiv1t7 and aulp1Q'41'71
(81) 11'Oupa in the blood. Chupa in bloo4 cOllpoaition ancl
aorpholoCic .tructure ot the tiaau.. ad orlUl of the miaala YIn
1110 Obs,"e4. !be author pointed out that prolonpcl action of
tltctroa••Uc en.rl,. of lov inteulttes in the'OJtr and SRI' rUSH
nnlta4 1D. appreciable chanlea. 'lbe bioloalcal17 acth.
:lllteuUtea ot eltetrOllapeUc tillh ven 10-0.06 eel 20-5 uY/ca2

tor UD azul SD rueea re.pectivelJ. Such 10" thr••holels ot
balU'40Ul etteota of If or • ncliatlon haTe not bea IUPPOl'ttel 'b7
other "poria. In .000e .tucll_ ob.."84 ClIIl the ... .,.at.. ad
haeUOIl8. _.aUve "aulta YIn obtained Y1til eva IIUOh hi._r
poyer 4ena1tiea. Hov"'er, a nuaber of chromo GJ8r1aen'b on
bio.tfeats ot II' and XV shoving lover threahold. ba...e be_ u4e 'bJ
other Soviet authon.

In the t1J1ite4 Statea, D'Andrea [17] report84 a chronic
tXpena8l1t ot expo.un to 2450 JIHs .10rowaTe. LoD.I-.&JlI .al. r.ta
were exposed 8 hr. a 487 tor 16 veeta to mloronv.s at an aT'rase
POwer a.ultT of 5 aV/cm2• Th. do.e rate ".. 1.2' .V/.. After
tzP08ure. it revealed a 8ignitlcant depreaslon ot behavloral
acti"it,.. There vere no ettect. on bod,. .a., ma•• ot adrenal., and
lev.le ot 1'7-ket08t8rolds ill urine. Another 1011& tem experiment
reeeuUJ Val pre.ented b,. G'lQ" and Iole. [18,19]. Four rabbit.
V8re expo.ed to 2450 lOtI mlero_ve tor 6 aonths. Dail,. duration of
apoaur. vaa 2., hr. and continued aero.. 180 eonaecuUv. ~aJ8. !he
POV8l' elenaitJ at the bod,. ul. of the aiaal..... '7 aVIell ancl at
the hed location vu 10 aV/ca2• lJ.'he averag8 whole bocl7 sa va 1.5
V/Ke. Eoatnophil percentage, albUliin and calcium levels vere
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B .1eotrio field .treusth 1D vI_ for t (lUIs)
B~ .leotric fl.ld ItrlDlth 1n V/. for t~ (Os)

'!'he formula val derived iro. the following data (Table 11).

2. 1a41ation treqU.1L07.

lIeoa.e ot the 41tf.rent ren.otion. propac.tion ..d .beo1'ption
for difterent trecluelLOi_ of .l.ctroaaan.Uo n.u, the .peoifio
abaorp1:iOll at. aut 'be 41ft.rent in a biolo.ieal tarle" rr- the
... 1noi4at po1Fe~ 4eu1t7. WttlolLa117. a•• lpeci.l atfect. 11&7
ooour at a certain treqUIL07 ZUII.. It 11 nec••••217 to ••t ..parat.
at&DAla1'4. tor se-. trequeDC7 rlUJl••

...01.3.... a4 SUbbota [20] SUCI••teel a fol'llul. to upre•• the
relation betv.e the frequ.noi•• ancl .1eotric field atreDlthe, 111
1Ih1oh the equi"alent bioett.cta could be oba.ned.

It n NYi.. the aD1aal and hUllan 4ata on biolo.lcal .ttecta ot
IV ad U' radi.Uon, va tind th.t there are conei4erabl. 4ifference.
a contZ'OY.fttJ izl thi. :neld. '!h.t th•••tet7 .taJl4.rd aut b.
abl. to prot.ot the health ot th. worker. vithout ob.tructinc th.
alclOftve teo1m111u.. tn _tenet". application. In aocordano. nth
our 1av_U.at1on and ez,.1'1••t., and ret.nillS to the ~,.ri.nc.

ot other countri.., the pow.r denelV at a".r... 50 uV/ea In the
vortiq plao. tor a duraUon ot I1z hour. 4&117 baa been propc• .a u
the tentative .toro"..,. oooupatiODal aponN .taD4a1'4 izl OUl'
001lllt2l7. It it i ••1lht houn _POauN a 4&7, it aut be 1••• than
40 uV/cra2• ~ uV/_ ia tile latted do.. tor _ pOl. work:1lll 4&7.
Kown.r, lt 18 DOt pemi••ibl. to be ov.r 5 aV/.. !bi. 'tentati".
_PO_N .tand.1'4 baa been adopted 1D local .re~.... in ou~ coUDtZ'J' for
two Je.ra. It will be turth.r perfected .u decided b7 th. .d of
thi. 7e.r.

alpitlcUlU7 lonr izl upo••d thaD 1D control rabbit.. '!hlrtr 4.,.
att.r t.rainatiOll ot apo.un, no chaDc. in h••tolOlieal para.tera
ve. oba.rved, but a aip1tiemt 4.er.... in alb_in/total globulin
ratio vu ••••ured in th. upo••d aniaal.. L1JaPhoc7t•• t1'01l
_poRI'. anlmal. ebove4 • sign1ticant Rppr•••lon 1n re.ponahene••
to pokeW.ed .itoleD. !bat microvev. ra4i.tion "7 .uppr•••
1aun01OClcal cca,.tenc. ".. report.d ~ oth.r .tuU... It ....
that the pow.r deu1V ot sev.ral aV/ea m.7 be critical to the
ettect. ob..ned OIl the 1IDune 81.t...
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(Table 11).
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• ..,era1 .eka. Thi. phenOlaeJ1on happened • ..,era1 tille.. The
electric field .treDIth in bel' bedroCII ya. about 20 V/a. Perbaps
tbe patient val ~tre.e17 .eDaitive to lucb an !r electroaacnetic
fie14. Perbapl dt-function of the endocrin. 178~ relultina trom
B! radiation va. the .ain cauee in r.duciuc .eeretion of teare.
Ep14_10101ic&1 data on B! radiation in Chlua and 1000e other
couutri.. al80 d..oostrate4 that suffici.ntly inteu.. Rr radiation
inoludiac the trequeDcie. tro. 0.1 111111 to 10 XBs alao CaD precluce
ha1"lltul eftect.. Srt.l'al decad•• V/. will be a40pted a. tbe aui_.
~1"IIia.ibl. .lectric tield atreusth for RJ l'anse to China.

,. oth.r radiation coD4itioDa

1. s. Jarau1d. ad P. eaerakt. J -11010.1cal Bttect. ot Kicro"..,.-,
DBI IDe., Stroud.bar1 \1976).

2. Cb1auc Hul ad r•• lo-ehiac. -A .tu41 of micro."••at.t1
atandard-, ~ Zh.jl!!11 Xe41cal l1n1.,er.1t" 8:57 (ChiD...)
(1979) •

,. ILH. Sa4chlkova. IC.V. 'ikeDova, /E.A. Denbo.,a, G.T. SIle.ova,
LW. 1N0000.ka18 aDa 1'.1. Solaatova, -Art.rial pr•••ure und.r
th. etteot of 10v-inteDa1t7 .1cro...". m4 biSh teaperatur.-,
.!!I. ,'1' Prot Zabol, 2117 (Jtuaaian) (1977).

4. V.P.IIic1i'i4.,., ·S. carelio-vueular qet.. ot au UDaer the
ett.ct ot super-biBh trequeDC7 el.ctrcaalD.t1c tleld''', 1:18
(Ruslian) (1977).
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SeYeral faoton otb.r thaD inteu!t1, do•• , aDd frequenc1 rauae
aq &110 iD1'1ueDC8 the ha1"lltul .U.cta of U aDel IV ra4iaUOD.
Plal..4 aDd coDtizwal 1I10rova.,. JUT be cliff.reDt tor th.ir
bl0.tt.cta. III Caecho.lcwatia, the expclUre .tandal"ll. for tb_ ar.
4ttt.nllt. III th. IlIV Gpo.UN .tadard ot CaDacla, the u.ziaaa
peni••ible lev.lvu 4itt.renUate4 betwHD wbole-bod7 exponre aDd
_poa1lN ot .t....UI... A d1ltiu1;1oD bet"..1l colltiauoua
(atati0Dar7 tl.14) aDlI iatemitt_t (IlOUtaUOJlU7 tield) Apo.ur.
,... Ull. iD Polud ua4 tha acoepted b7 the SC.,1.t 11Dioll 1D th.ir
alolO_"'. ..t.\1 .ponn .taD4ar4.. Th. a.bleDt t.pera~uN and
th. pr••ace ot %-1'&7 raUaUoa ar. &180 couibre4 1D the usn
oocupattoaal ~pclUre .tudard. All thol' facton ,bould b.
:lJrI.ti.ated an4 ltu4i~ further.

1'1Da111 It 001114 be polDtecl out that the .t." ezponre
ataDda" Yill colltinu. to be pert.cted with iDcre..11l1 mo"led.e.

842


